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I. Objectives of Human Surveillance

Surveillance for influenza requires global and national monitoring for both virus and disease
activity. Influenza surveillance has three primary objectives:

Surveillance Objectives

1. To determine when, where, and which influenza viruses are circulating in the U.S. and
globally;

2. To determine the intensity and impact of influenza activity on defined health
outcomes and to identify unusual or severe outbreaks; and

3. To detect the emergence of novel influenza viruses that may cause a pandemic

globally and tc» communities }uthe U S. guldmg local 1mpf 1 nen

may include travel restricti
ant1v1ral chemoproph&i&xls ind

IL Gi&vﬁ?ﬁ w§urveillance

Building in Mmal capacity:for mﬂuenza surveillance has been a global priority. In 1948, the
World Health Orgamzatlon (WHO) established an international laboratory-based surveillance
network for mﬂuenz% The network currently consists of 112 national influenza center (NIC)
laboratories in 83 cotintries and four WHO Collaborating Centers, one of which is located in the
Influenza Branch of theﬁ S. Centers for Disease Control and Prevention (CDC). The primary
purposes of the WHO network are to detect the emergence and spread of new antigenic variants
of influenza in order to update the formulation of annual influenza vaccines in a timely manner;
to assemble and disseminate information about global influenza activity; and to detect novel
influenza strains (i.e., influenza A subtypes that have not recently circulated among people) that
infect humans leading to the implementation of control measures and providing early warning of
a possible pandemic.
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The WHO Collaborating Center for Epidemiology, Surveillance, and Control of Influenza
located at CDC annually produces and distributes worldwide the WHO influenza reagent kits
needed to identify the influenza viruses that are expected to circulate. This Center also conducts
comparative serologic and molecular studies of representative and unusual influenza viruses sent
from NICs around the world. Results of these studies are provided to a large number of end
users, including the four international Collaborating Centers (Australia, Japan, United Kingdom
and U.S.), WHO headquarters, the originating national laboratories, and the Food and Drug
Administration’s Vaccine and Related Biological Products Advisory Committee, which annually
recommends influenza vaccine strains for use in the United States. .

As a result of recent avian influenza outbreaks and because of SA S@g;ghancements to the global
influenza system include heightened and more rapid commumr:atlon col}gﬁ?oratlon and sharing
of data and specimens among laboratories and public health. entmes Howeyer, global
surveillance capacity is still of major concern. The Asian poultry and humart o -outbreaks caused by
highly pathogenic avian influenza A (H5N1) viruses:in 2003 and 2004 have hig 'ghted several
important gaps that prevent our ability to rapidly jdentify avian influenza viruses witl¥pandemic
potential. These include: -

o Conspicuous geographic gaps in human influenza uggelllance

« Limitations in information, laborqggry and epldemxoléga

human health authorities

Many countries in the world:&fémot have adequ ite staffing, res urces or training to conduct
timely influenza survexltance E‘ﬁ%@ts are underW“ay to strengthen international influenza
surveillance starting: mAﬁa To aﬁg;,omphsh this g@al a variety of mechanisms use a regional
strategy and build on existin mfrasgwcture programs “and the WHO global influenza
surveillance system. Mecha : %m;%gg from. bilateral support for development of in-country
influenza surveillance: etwor% ateglc pﬁfg:ment of staff within countries and leveraging
collaboration with oth : bgemnfen?gartnershlps Other efforts to further the WHO global

jon on the i impact and burden of disease caused by influenza will
ctter understan&g of the nieed to conduct influenza surveillance, formulate vaccine
duction in new countries globally are also important.

In addition to its internati onal role, CDC also conducts and coordinates influenza surveillance in
the United States. Surveillance foci include collecting influenza viral isolates for testing,
monitoring morbidity and mortality, and identifying unusual or severe influenza outbreaks. The
U.S. national influenza surveillance system consists of four components (see Table 1): laboratory
surveillance, outpatient influenza-like illness (ILI) surveillance, pneumonia and influenza (P&I)
related mortality surveillance, and an assessment of influenza activity at the state level.
Traditionally, U.S. influenza surveillance has been conducted from October through mid-May
but is now being conducted year-round. Year-round influenza surveillance will provide
information on the baseline level of influenza activity during the summer. These data have the
potential to become an important component of early detection for a pandemic.
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Table 1: Summary of US Influenza Surveillance System

Surveillance Objective

Existing Infrastructure

Data Elements

Determine when, where,
and which influenza
viruses are circulating

WHO and National
Respiratory and Enteric
Virus Surveillance System

Collaborating laboratories: a

network of state and local
public health labs, hospital

labs and commercial labs that

test specimens collected as a
part of routine patient care;
targeted surveillance, aﬁ’ ”
outbreak investigatigfis

Weekly reports of:
= # of specimens tested
= # positive for influenza by

type/ subtype

Lal bs‘send a subset of
inflae enza 1solates to CDC

Determine the impact of
influenza on outpatient
morbidity

U.S. Influenza Séntinel
Provider Surveillance:
Network: a collaborative-:
effort bet een CDC, state

o of patients with ILI by

age
= # of patients seen for any

respiratory specimens from
a subset of ILI patients for
influenza testing at the state
laboratory

Determine the impact;
influenza on mortality

19 %stem‘ v1tal
istics offices of 122 U.S.

'Weekly reports of:

= # of death certificates with
influenza or pneumonia as
underlying or contributing
cause of death

= Total # of death

; certificates filed
Influenza aﬁixity atthe >} State and Territorial Weekly reports of influenza
state level Epidemiologists Report: activity:
State health departments * None;
report the overall level of » Sporadic;
influenza activity in the state  |» Local;

= Regional; or

» Widespread

Influenza surveillance data are used by national, state, and local public health officials,
healthcare practitioners, policy makers, the general public, and the media to inform vaccine

strain selection, make healthcare decisions, and develop policy. State health department officials

have access to surveillance data in real time on a password protected website and can use these
data to inform local decisions and follow-up unusual events. From October through mid-May,
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CDC produces a weekly surveillance report consisting of national and regional level data that is
widely disseminated nationally, to interested colleagues internationally, and is available to the
general public in a variety of ways including the Internet
(http://www.cdc.gov/flu/weekly/fluactivity.htm). Periodically throughout the year, more
detailed descriptions of influenza activity and issues related to influenza prevention and control
are published in CDC’s Morbidity and Mortality Weekly Report. Additional details on each of
the components of influenza surveillance in the U.S. are provided below.

CDC supports enhanced influenza surveillance activities through the Eptdemlology and
Laboratory Capacity (ELC) Grants that were established in 1997. Eiindmg distributed to state
and local influenza programs through the ELC cooperative agreem%%f*has steadily increased
from the first awards in 1997 with a small amount of funding4g five s't‘%ftes, s totaling under
$100,000 dollars through the present time with approximately 47 states OFF 1ajor metropolitan
areas funded more than $2,000,000. States and cities rec‘%‘ivmg Influenza Eﬁéélnﬂuenza funding
are encouraged to achieve three highlighted mﬂuengmépldemlology and laborat y surveillance
capacities: sentinel physician surveillance, viral isola and subtypmg, and yeaf‘r}:mﬂd
survelllance Each state targeted funding to meet one W:;gore ofthese three priorities and used

In the United States survé?iﬁhnce fémnﬂuenza wruge% is conducted through a combined network
of approx1mateL 120 WHO%@‘“ tespi J:Ory and Enteric Virus Surveillance System

Bl }m%laboriﬁgges Eachvwek participating laboratories report to CDC the
total num%er of specimei “trecelve&*% the laboratory for respiratory virus testing and the number
of speé%s posmve for mﬁ enza A{HF), A (H3N2), A (not subtyped), or B. The preferred
réhowever, "both culture and antigen detection results can be
reported as ms the test u%’é can identify both influenza A and B and distinguish between the
two.

While the WHO and NREVSS laboratory systems are similar, they differ in several ways. The
U.S. WHO Colllaboratlifg Laboratories System consists of laboratories in state or local health
departments, universities, large tertiary care hospitals, and the Department of Defense. All state
health departments with the ability to test for influenza participate in this network. In addition to
reporting the data elements outlined above, these laboratories also report their results by age
group and submit weekly reports to CDC either by fax, electronically through the Public Health
Laboratory Information System (PHLIS) or via a password protected, editable, internet reporting
system piloted during the 2003-04 influenza season.

Each year, CDC’s Influenza Branch provides all the WHO collaborating laboratories with an
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influenza reagent kit free of charge. This kit contains reagents for the identification, typing and
subtyping of influenza isolates. These laboratories are requested to submit a subset of their
isolates to the CDC Influenza Branch Strain Surveillance Laboratory for detailed antigenic
characterization and possible genetic characterization.

Any clinical diagnostic virology laboratory in the U.S. is eligible to participate in the NREVSS if
it routinely tests specimens for any of the following agents: respiratory syncytial virus, human
parainfluenza viruses, adenoviruses, influenza virus, or rotavirus. Typically, laboratories in the
NREVSS system are hospital or commercial laboratories. These labora’tgénes report the data
elements described above but do not break down their data by age aic a:tfa are less likely to report
influenza A virus subtype information. Reports through the NREVS& ystem can be submitted
via a telephone or Internet reporting system, or by fax. :

The approximately 120 WHO and NREVSS laboratories tested approxrmateﬁﬁ“ 100,000 patient
samples and reported between 10,000 and 16,000 posmve tests each year from£997 - 2003. At
éﬁ“ﬁh state. *A subset isolates arg:stibmitted

to CDC each year for antigenic analysis and a further subset of these go on for genetrc analysis.

There are two classes of antiviral drugs that are effective aga st influenza viruses, the
adamantanes (amantadine and rlmatadmeﬁmdweuramlmdase Iﬁﬁxbltors (oseltamivir and
zanamivir). Testing for antiviral resrstancé‘%?%@%amantanes Isﬁf@med on specimens in
which the likelihood of resistance is increaséd and testing.is requesteéd. An example of such a
situation is an institutional outbreak of mﬂueﬁ‘g.a in whic @%gmanes are used both for
treatment and prophylaxis te:control the outbreaks*Through ‘the Neuraminidase Inhibitor
Susceptlbrhty Network SN}’*@WEC tests a larg&subset of the isolates submitted for antigenic

1997 to &ovrde \ree(;uremgo inv
Kong but has recently ﬁ%e esta

that correlate withere }stance and a small animal model to evaluate in vivo the resistance and
transmissibility of T‘ﬁmsxstant influenza viruses are being developed. A reverese genetics system
in which viruses witlff“fs‘gémﬁc mutations associated with drug resistant phenotypes will evaluate
the role of these mutations on antiviral drug resistance. Finally, development of protocols for
new molecular methods, such as real-time RT-PCR, for more rapid diagnosis of drug-resistance
variants among human and avian influenza virus isolates will be carried out. Detailed protocols
for these assays will be prepared and be available to transfer to state and national partners by the
end of the project.
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B. Outpatient Influenza-like Illness Surveillance

Outpatient data on influenza-like illness (ILI) are collected through the U.S. Influenza Sentinel
Provider Surveillance Network, a collaborative effort between CDC, state and local health
departments, and health care providers. This effort began in 1997 and the system has grown
significantly since that time. During the 2003-04 season, approximately 1,100 providers in all 50
states regularly reported weekly data to CDC.

Participating physicians identify clinical illness cases consistent with influenza (i.e., fever
>100°F AND cough and/or sore throat in the absence of a known caiise other than influenza)
among patients who make medical care visits for any reason. Sefit }prowders submit weekly
reports of the number of patient visits for any reason each weel%‘ and theumber of patient visits
for IL1 by age group (0-4, 5-24, 25-64, >65 years). From, these"‘"“data the péreent of patient visits
for ILI are calculated on a national, regional, and state level

Sentinel providers transmit data to a central data repé?tory at CEC ona weekly “ The
majority of providers report via the Internet making the'data 1mﬁfedxately available'to CDC, the
state health department, and the provider. There is a dedica e‘cj; password protected website

( http Iwww2. nc1d cdc.gov/flu/) for the UQS Inﬂuenza Sentm:el ‘Provider program that allows

providers (e.g. states can enter and view dﬁ%f
enter and view data for the1r 51te only) Rept;)rtm

S

provnden@émmens ﬁ:'(fim%:hose st%%awhose laboratory cannot test for influenza. The subset of

i ted should bé"fﬁf’@gp of p%?ﬁ@u;ar surveillance interest, especially a few at the
begmnm%ak and end oT?Eg seasox%urmg the summer; all unusual clinical cases or
unusually sévege cases; and otitbreak-related cases. This service provides valuable information
for local prov% and pubhc;%alth officials that influenza has entered their community but it
should not be réI%ffu“pon for individual case diagnosis.

laboratory akﬁ@@&%?gg;@ the ﬁ%]der Cﬁ@fﬁ%ﬁﬁintams a contract lab for testing of sentinel

The sentinel provider sa ”elllance network has grown from 214 sites reporting 523,588 patient
visits during the 1996-1997 influenza season, to approximately 1,600 sites reporting more than 7
million patient encounters for 2002-03. This increased volume of data and improved geographic
distribution of surveillance sites increases the potential for earlier detection of outbreaks of
influenza-like illness in smaller geographic areas. The potential usefulness of applying a CDC-
developed outbreak detection system, the Early Aberration Reporting System, to analyze weekly
ILI data by state and age group is being explored. Based on preliminary analyses, this may be a
valuable tool for detection of state-level increases in ILI, but the methodology needs to be further
evaluated and refined.
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C. Influenza-Related Mortality Surveillance

The 122 Cities Mortality Reporting System allows for a rapid assessment of deaths that may be
influenza-related. Each week throughout the year the vital statistics offices of 122 U.S. cities
report the total number of death certificates filed for that week and the number of deaths for
which pneumonia or influenza was mentioned anywhere on the certificate. The number of
deaths reported through this system represents a sample of between 1/4 and 1/3 of all deaths
occurring in the U.S.

A robust regression procedure run on the previous five years of datais used to calculate a
seasonal baseline. If the proportion of pneumonia and influenza{P: ). deaths for a given week
exceeds the baseline value for that week by a statistically sigm’ﬁibant amount, then P&I deaths are
said to be above the epidemic threshold, and the proportlc;mg;igf deaths abof\"’r:%g}reshold are
considered attributable to influenza. On a weekly basns,&“éta“from all 122 ﬁ:ﬁé&are combined,

geographic region; however interpretation of that dat Ate
baseline for each data subset. It is not valid to compare ¢
the national baseline. o

Al 1;

mﬂuenza related deaths in the U. S The majgnty oFP& %pths copgn’ted through the system are

e th,zcemﬁcate Pneumonia deaths
occur throughout the year, gnd«e&g@number mcrea.sés durmg W{g?ﬂcr months even if influenza virus
is not mrculatmg In addition, while.many mﬂuenza related deaths are due to secondary bacterial
m 1nﬂuenza‘"w1ll not have pneumonia or influenza coded
' 1ng cause. Th 122 cities system is designed only to tell
or influenza listed on the death certificate are

gfmﬂuenza viruses were not circulating.

epidemiologist(or their designee) of the overall level of influenza activity in the state. This
system provides’ "fﬁe*only statéslevel influenza data that CDC makes publicly available and these
data are widely used he media, the public, and public health officials. All 50 states, New
York City, and Washlﬁgton DC, report the level of influenza activity for their state/city to CDC
each week between Oetober and mid-May. Disease activity is classified into one of five
categories based on specific definitions (see Table 2).




Annex 4: Surveillance - Draft

Table 2: Influenza Activity Levels

Activity ILI activity*/Outbreaks Laboratery data
Level
No activity | Low And | No lab confirmed cases’
Not increased And | Isolated lab-confirmed cases
Sporadic OR -
Not increased And | Lab confirmed outbreak in one
institugién’
Increased ILI in 1 region**; ILI Reqﬁﬁﬁ%wnhm past 3 weeks) lab
activity in other regions is not | And ;ev?ﬂem’j’f influenza in region with
increased
OR 5
Local 2 or more institutional outbreaks Recent (w1th1n th%st 3 weeks) lab

(ILT or lab confirmed) in 1 regi

ewdence of 1nﬂuem ;egion with
ILI activity in other regions is not }:A

t}; ytbreaks virus:activity is no

increased steater than sporadic in other
‘regions
Rédgnt (within the past 3 weeks) lab
Regional coﬁ%‘%dfmﬂuenza in the affected
(doesn’t reglolﬁf/
apply to e o
states with ~%@nt (within the past 3 weeks) lab
<4 regions) And | confirmed influenza in the affected
the rems regions
rease LI antffor mstltutxon%i»' Recent (within the past 3 weeks) lab
Wldespread (i confirmed influenza in the state.

T Lab conﬁﬁfﬁed case = case

ﬁrmed by rapid diagnostic test, antigen detection, culture, or

x{"’

PCR. Care sha d be glvem“;when relying on results of point of care rapid diagnostic test kits

during times wh gnﬂuenza is not circulating widely. The sensitivity and specificity of these
tests vary and the pre icative value positive may be low outside the time of peak influenza
activity. Therefore, a tate may wish to obtain laboratory confirmation of influenza by testing
methods other than point of care rapid tests for reporting the first laboratory confirmed case of
influenza of the season.

¥ Institution includes nursing home, hospital, prison, school, etc.

**Region: population under surveillance in a defined geographical subdivision of a state. A
region could be comprised of 1 or more counties and would be based on each state’s specific
circumstances. Depending on the size of the state, the number of regions could range from 2
to approximately 12. The definition of regions would be left to the state but existing state
health districts could be used in many states. Allowing states to define regions would avoid
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somewhat arbitrary county lines and allow states to make divisions that make sense based on
geographic population clusters. Focusing on regions larger than counties would also improve
the likelihood that data needed for estimating activity would be available.

E. Surveillance Challenges and Enhancements

Although the current influenza surveillance system achieves the objectives of monitoring
influenza viral strains, morbidity and mortality, and identifying outbreaks, interpreting
surveillance data poses several challenges. Because most cases of mﬂueﬁza are not identified
etiologically (i.e., not confirmed as influenza by a laboratory test)m'ta 1mp0531ble to specifically
count mﬂuenza cases, hospltallzatlons and deaths Laboratory tes st ‘@f all ILI cases would be

for IL1, and (3) deaths due to pneumonia or mﬂuenza and-¢e
baseline level of expected activity.

An additional challenge for monitoring thé’ eﬁ’e
mortality is that many severe mﬂuenza—re]afed ill n;ﬂdeaths aré due to secondary bacterial
infections (most commonly bacterial pneumoma) 0&6%5» giaﬁchromc diseases. Because
surveillance data have not beeirable to capture’ alE hﬂuenza-réﬁted hospitalizations and deaths,
and because the P&I catégory afwmcludes many:persons who do not have influenza, estimating
the burden of influenzafequires ct ductmg specifig studies and using mathematical modeling.
These studies evaluate differences mesi death or hospitalization, during the
influenza season and time peﬁgdmffand“aﬁemnﬂuenza season for defined diagnostic codes.
it mgtloris fyﬁ?éaﬁ? have been evaluated but underestimate the
impact of fntluenz itting &%‘a@hs related to worsening of a chronic condition, such as
congestwe heart failure, folk wmg‘ uenza infection. By contrast, analyzing seasonal
differences in all causes of ibrtality would likely over-estimate the role of influenza in excess
winter mortaﬁgg. In 2003, artapalysis by CDC introduced an intermediate measure that may best
- : excess respiratory and circulatory deaths. Respiratory and
circulatory death$ are a more:Sensitive estimate of the impact of influenza on mortality than
pneumonia and infl a deaths alone and are more specific than all causes of death, therefore,
providing a more accu”?afe‘estlmate of deaths attributable to influenza.

Several activities to enhance influenza surveillance currently are underway:

* The ability of public health laboratories to identify influenza from clinical specimens is
being enhanced through the distribution of standardized protocols for lab methods, by
introducing new techniques, such as multiplex PCR and by expanding the role for use of
molecular techniques to rapidly diagnose respiratory agents including influenza types and
subtypes. CDC, in collaboration with the Association of Public Health Laboratories, has
planned and will be conducting training for state public health laboratory personnel in

10
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order to promote standard molecular techniques for the identification of influenza virus
types and subtypes including those normally circulating in human populations, H1 and
H3 and recent avian subtypes of interest, H5 and H7. The incorporation of these data into
the surveillance reporting system will increase information on the circulation of influenza
viruses and help develop a better understanding of the impact of specific viral subtypes.

= Studies have documented that children are major contributors to the spread of influenza
within the community. In addition, there is increasing awareness that influenza is
associated with significant morbidity and mortality among chlldfem In order to better
understand the dynamics of influenza in children, pediatric; mﬂuenza -associated deaths
have recently been added to the national reportable disease fist:Implementation of this
surveillance will aid in the identification of high-risk groups and'in formulating improved

immunization pOllClﬁS

= In three metropolitan areas included in the Nsw Vaccme Surveillance N%i&vork .active-
surveillance is ongoing to detect all mﬂueﬁ?"ﬁ?&‘ases among children less thafi5
who are admitted to hospital. Key features of this system ate that it includes all hospitals
that admit children from the surveillance counties::laboratory testing is done to detect
which children admitted with febrile or respiratory illn€ss actually have influenza; and
data are being collected to characterize. the clinical and epidemiological features of
influenza in children. Based on 1nﬂueﬂza;§g%mes detected in: ggidren studies are being
done to evaluate the effectiveness of* mﬂuenw%:@gcmatlon aﬁﬁ the costs associated with
pediatric influenza illness.

* Innine Emerging InfecﬁQtisgProgram network sites, an mvestlgatmn to characterize the
burden of sevei aboratory;,;conﬁrmed pe&xatrlc influenza in the U.S. was initiated
during the 2003-2@@3 influgiza season. Spé%lﬁ“c objectives include: 1) determining the
age- spec1ﬁc rates of] f&w i1 ed@gfﬂuenza-assomated hospitalization among

2)de détermining the: ¢
-bacterial infections:and the ﬁ“’ﬁ%ior ICU admission/mechanical Ventllatxon and 3)

' d%ﬁ’trlbmg clinical %ﬁ@pldem%glc characteristics of pediatric case-patients requiring
lization for mﬁ)gnza 1nfectlon Ongomg surveillance for severe influenza

hosp;

= Efforts contmn&tomrease the number of regularly reporting sentinel provider sites in
each state to 1 per250 000 population or at least 10 in states with small population.

» Efforts to develop studies to obtain annual estimates of vaccine effectiveness against
laboratory confirmed influenza illness are underway. Case-control studies in adult, and
possibly pediatric populations, are being established and vaccine effectiveness estimates
for laboratory confirmed disease will be reported to CDC on an ongoing basis during the
study, with final results at the end of each influenza season.

11
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= (Collaborations are being established with several Asian countries to strengthen laboratory
capacity and influenza surveillance in humans and animals as part of the Global Disease
Detection initiative.

HHS has been working with other Asian partners in enhancing the region's ability to detect and
respond to outbreaks of influenza. HHS, in cooperation with the Department of Agriculture sent
teams to assist WHO in Vietnam and Malaysia. Through field staff in Vietnam and Thailand, we
provided assistance to the governments in affected countries. The WHQ Collaborating Centre
for Reference and Research on Influenza served as a resource for couaﬁ:res around the world
seekmg to verlfy and characterlze influenza outbreaks in their cougﬁaes HHS, through the

i gl, assisted the Thai

discussions with the WHO, the Food and Agriculture Ox%?%hfiatlon and the' ¥
Government in monitoring and assisting in the response to the 1nﬂuenza outb

enter to be based in Singapore.
This innovative partnershlp will serve as“ naf ions for U.S.-based HHS staff
involved in emerging and re-emerging infect éus;(gsbease researcﬁ“%survelllance Through the
REDI Center, HHS hopes to provide trammggmto h“m‘ fessmnaléf?ﬁroughout the region in

Surveillance nee ill exparid and change when an influenza pandemic could be imminent — for
example, when a nove mﬂlfenza strain is identified in one or more people — and when a

pandemic actually occirs: Needs will differ depending on where disease has been identified;
whether there is coexnshng disease among poultry or other animals; whether transmission occurs
between people and its efficiency; and whether disease outbreaks have occurred in the U.S. or
other countries. In addition to increased data collection needs, there will be increased demands
for surveillance information as many more people and organizations will be interested in
influenza and requests for more types of data will be made on a more frequent basis. The best
way to prepare for these increased demands are to strengthen surveillance systems before a
pandemic occurs and to anticipate and plan for them.

12
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A. The inter-pandemic period (WHO Phase 0, Level )

The essential requirement for effective national and state pandemic surveillance is a well-
functioning inter-pandemic system. Performance benchmarks for such a system include:

* A state public health laboratory that isolates and subtypes influenza viruses during the
influenza season, maintains the capability to isolate and subtype influenza viruses year-
round, and that reports these data weekly to CDC year-round.

e A state public health laboratory that continues to receive chm@ﬁhspemmens and perform
viral culture in the face of increasing usage of rapid mﬂuenza diagnostic tests and PCR
testing.

e A state public health laboratory that is (or is working toWards) ‘fransmmmg their
influenza surveillance data electronically to CDC. v;a@athe Public H’W h Laboratory
Informatlon System (PHLIS) :

round.
An active state mﬂuenza survellfan

~ &:esponségﬂannmg process should have a written contingency plan for
'virologic and dﬁggse -based §u

fveillance systems in the event of a novel virus or
c, Plans “should address coordination between pubhc health

of hlgﬁly pathogenic viruses; and rapid ability to report results to local,
state, and natlonal levelfs S

States also should develop strategies to monitor influenza-related deaths and hospitalizations.
Approaches'may include the use of existing databases or development of new systems such as
daily fax or telephone reporting of hospital admissions for influenza like illness and deaths
identified in hospitals or the community.

B. Novel virus alert (WHO Phase 0, Level 1, Level 2)

Human infection caused by a novel influenza virus may be identified first in the U.S. but is more
likely to initially occur in another country. CDC will be informed of a case as part of the global

13
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surveillance network and will contribute to international surveillance by characterizing viral
isolates, supplying reagents for strain identification, and providing technical assistance. When a
novel virus alert occurs, states should enhance influenza surveillance activities by:

-#Monitoring and irfstitating rece

Increasing case detection among persons who recently traveled to the outbreak area and
present with clinical illness possibly caused by influenza including pneumonia, acute
respiratory distress syndrome, or other severe respiratory illness. Appropriate specimens
should be collected to diagnose influenza infection. In some situations, if the novel
influenza virus is a highly pathogenic avian strain, such as w1tl§tﬁ%‘*2004 HSN1 influenza
virus in Asia, local hospital laboratories should not attempt:yital isolation because of the
potential risk that the strain could spread. Specimens shouldbe sent to the state public
health laboratory or to CDC where isolation and subtypi‘ng cant bﬁdone under more
stringent biocontainment conditions. Influenza 1n£e&t13&can be dfﬁ@nosed locally using
antigen detection, immunofluorescence, or PCR: Guidance will be prov. yvided by CDC
appropriate to each specific novel virus alert.

Ensuring that all components of surveillance a
year and that all participating laboratories and senting
CDC each week.

Obtaining reagenfs and p
identify the novekstrain.

of ones“?@gaﬁr}y%repomrfg* ov1der fof"*""”é*”i?ery 250, 000 person (minimum of 10 in states
with smaller popufatlons)

e

acﬁ&mes that shoulﬁ% undertaken given the specific circumstances. For example, in
tion of human influenza A (H5N1) cases in Vietnam and
sked states to work with hospntals to obtam samples for

pneumonia, acl tite ‘/Splratory distress syndrome (ARDS), or severe respiratory illness and
(2) who had traveled to Asia within 10 days from onset of symptoms; or from less
severely ill patlents who had had contact with poultry in an affected country. Because
viral culture of influenza A(H5N1) viruses requires biosafety level 3+ facilities, CDC
recommended PCR methods be used for initial testing at state health departments and all
influenza A positive samples and samples from states without PCR testing capability be
sent to CDC for further testing.

Reviewing contingency plans for further enhancing influenza surveillance if efficient
person-to-person transmission of the novel virus is confirmed.
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CDC will participate in the investigation of early international cases of infection with a new
virus to determine characterize the epidemiology of the novel virus and conduct thorough
investigations of all early cases either originating in the U.S. or imported into the country.

C. Pandemic Alert (WHO Phase 0, Level 3)

The surveillance implications of documenting efficient person-to-person transmission of a novel
influenza virus and of outbreaks in one or more countries may differ depending on where disease
has occurred. The most important role of surveillance during this phase«%s‘to identify whether
the novel influenza strain causes infection in the surveillance area, léading to implementation of
outbreak control and other response activities. Key survelllancewénﬁ‘i%cements at this phase

Phases Lio 4)

As pﬁﬁ&emlc disease oceurs in the«U.S surveillance priorities will include detecting when

the pan@ strain first e‘a‘ases disease in a community so that control measures, such as

chemoprop@aps canb mmated and monitoring the epidemiology and impacts of the

pandemic. In%&} 918 pandemlc the severity of disease increased between successive

pandemic waves- tustratmg the importance of ongoing monitoring of disease and health

outcomes. Influenza viruses also may develop resistance to antiviral agents, particularly to

amantadine and rimantadine if used inappropriately.. Thus, monitoring for resistance can

help guide antiviral use recommendations. In addition to continuing the enhanced

surveillance described for earlier pandemic phases, activities should include:

¢ Enhanced monitoring for antiviral resistance.

* Ensuring that studies are in place to monitor vaccine effectiveness

e Monitoring health impacts including deaths and hospitalizations. Community impacts
could be assessed by measuring absenteeism in key industries or sectors.
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e During the period between pandemic waves (Phase 3) and after the pandemic (Phase 5),
the quality of surveillance should be assessed and recommendations made for
improvement.

V. Surveillance System Enhancements and Next Steps

Although U.S. and global influenza surveillance have improved in recent years, further
enhancements can strengthen the ability of the system to detect the em gence and spread of
novel influenza strains. Given the proper resources, these include:
e Epidemiology and laboratory capacity building globally
e Enhanced collaboration with agricultural authorities and Stu
interface between human and ammal dlsease

resource settings.

e Development of enhanced electronic reporpn%for all components of th %luenza
surveillance system including electronic mortality reportmg

s Development of new diagnostic techniques such? :ggxerﬁch\ps new rapid- fests, new
screening methods of antiviral resistance and 1mpr<5%é‘d§ PCR techniques

 Laboratory automation to increasg:the throughput and essing of more specimens will

enhance our ability to gather and & more surveillafiée

VI. Veterinary surveillance

; ariable from country to country, dependmg
on national prlormes “’%fa econom unponance of ya%lglal mﬂuenza and the mfrastructure
available to support such ‘deti itiegzs

in swine and recent avian outbres

gm«’ﬁg’@&mw .

lead to new a%aﬁ»sm

nz&mruse from b1rds to man in 1997, NIH has supported an animal
in Hé’ﬁ@éong and plans to expand coverage into mainland China
and othel‘*‘}aafl:ts of Asia. The © ‘Office International des Epizooties (OIE) has established reference
laboratories’ i"&;&mwan and eqtﬁi}e influenza. These laboratories provide diagnostic testing
including v1ru§‘~§ ggactenzatlcm, reagents, and training. The OIE member countries report
outbreaks of aviaif:éguine and swine influenza, and the OIE prepares a yearly summary of these
&HN Food and Agriculture Organization (FAO) decided to establish a
veterinary surveillance® Fétwork in Southeast Asia, which will build on an existing effort to begin
limited systematic influenza surveillance in swine (www.fao.org).

The U.S. Department of Agriculture (USDA) conducts influenza surveillance in domestic
animals. Coordination with USDA is important because a pandemic strain is likely to arise from
reassortment of animal and human influenza viruses. Recent outbreaks in domestic poultry in
Asia and Europe associated with cases of human disease highlight the importance of
coordinating surveillance activities. Surveillance for influenza A viruses in poultry in the U.S.
has increased substantially since the outbreak of highly pathogenic avian influenza (HPAI) in
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Pennsylvania and surrounding states in 1983 and 1984. Individual states are generally
responsible for the development and implementation of surveillance programs that are consistent
with the size and complexity of the resident poultry industry. Although there is considerable
variation among states regarding the number and source of samples tested, the samples are
derived from a wide range of sources, one of which is the investigation of suspected cases of
avian influenza. Investigations may be conducted by state animal health officials, USDA-
accredited veterinarians, university personnel, or members of the poultry industry. Samples from
affected flocks are routinely submitted to state laboratories for diagnosis, If importation of HPAI
is suspected, a Foreign Animal Disease Diagnostician will conduct an frivestigation and submit
samples directly to the National Veterinary Services Laboratories (¥VSL) in Ames, Iowa.

Other sources of surveillance samples from poultry come fromwmomtorm%&for serum and egg
yolk antibodies at processing plants, routine testing of gam rds quallfying&blrds for export,

the northeastern region of the U.S. since 1986 for: the
may pose a threat to commercial poultry.

There is currently a ban on importing ratites and hatching eggs-ef ratites from Cambodia,
Indonesia, Japan, Laos, Pakistan, Peopleﬁﬁ public of China, §ﬁ§“u§h Korea, Thailand, Vietnam
and British Columbia, Canada. Birds subrri" ifted g%gggntry into the Y{nged States from countries
and areas not included in the ban must be qua;ant’me USDA approved quarantine facilities.
During quarantine, avian influenza virus lsolation 1sﬁtt Lonsamples collected from all
dead birds and some live b&g&g .Any Al virus 1§a£ated is charac?erlzed and if HPAI is isolated the
birds kept out of the cou}ﬁry

Reagents for SP]’OlOgIC m@mtormg@r avian 1nﬂuenZa are provided free of charge by the NVSL.
In addition, suspected 1301%£W%mﬂu d samples positive for influenza antibodies

may be submx;f&;itﬁt&gc NV% conf nfirf n subtype identification, and assessment of
ks and infections are reported each year in the Proceedings

5,

Several prog:jams exist for suﬂ,elllance in wild birds in North America. NIH supports annual
surveillance ofih luenza v1ru§& in wild migrating birds in North America. Collaborations exist
with the Canadian:Wildlife §ﬁ§rv1ce to isolate influenza viruses from migratory birds. Results
obtained after analysis & virus isolates from wild birds are published periodically.

Surveillance in the U.S. for influenza A viruses in swine and horses is considerably less
systematic than in poultry. While no requirement exists for USDA notification when cases or
outbreaks of influenza occur in these animals, considerable interest exists in understanding the
viruses that are circulating among them. It is clearly recognized that swine influenza viruses are
endemic in pigs in the U.S. and that outbreaks may occur each year. In general, only outbreaks
in swine of unusual severity or duration are likely to be investigated and reported. On the other
hand, surveillance for influenza viruses causing disease in horses has practical utility because
data generated from analysis of equine influenza viruses can be used to guide equine influenza
vaccine formulation. The Animal Health Trust, Newmarket, U K. has taken the lead in
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rting, primarily in Europe and
blished

uenza surveillance and 1epo
cillance an annual report ispu

organizing a program for equine infl
the United States. Based on this surv
(http://WWW.aht.org.uk).
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